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tic stem cells during embryonic, fetal, and adult life. While
much work has been done to map the development of the
myeloid cell lineages during definitive hematopoiesis, little
attention has been paid to the development of primitive
myeloid cells, which appears to follow a separate route. The
evolutionary conservation of primitive myeloid cells suggests
an important role for these cells in early development of
organisms. We have discovered that CCAAT/enhancer
binding protein alpha (C/EBP alpha), which has been
actively studied in definitive myeloid development, is
expressed in neurula stage Xenopus embryos, long before
the appearance of definitive leukocytes. Whole-mount in situ
hybridization experiments at different stages show that
C/EBP alpha is expressed in the primitive myeloid cells,
from the earliest stages of their specification. Furthermore,
C/EBP alpha is expressed in primitive myeloid cells during
their initially migratory phase. We have begun to investigate
the role of C/EBP alpha during the specification and
migratory stages of primitive myeloid cell development,
using overexpression and knock out experiments, by
injecting C/EBP alpha mRNA and antisense morpholino
oligonucleotides, respectively. Moreover, we are investigat-
ing the molecular mechanism of action of C/EBP alpha
during early embryogenesis and its potential interaction with
SpiB, another transcription factor, which is suggested to be
required for primitive myeloid development.
doi:10.1016/j.ydbio.2007.03.467
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Blood and blood vessels develop in parallel in mammalian
embryos. At sites of definitive hematopoiesis, blood cells are
thought to be derived from the endothelium. We are interested
in characterized hemogenic endothelial cells, and understanding
the molecular regulation of their specification and differentiated
function. Previous work in our laboratory defined a population
of Hoechst dye-effluxing (SP), Flk+, cKit+, CD45− hemogenic
endothelial cells residing in the developing yolk sac. The goal of
this research is to determine whether such cells reside within the
aorta–gonad–mesonephros (AGM) region, the first intra-
embryonic site of definitive hematopoiesis, and function as
hemogenic endothelial cells capable of giving rise to all blood
lineages and have repopulation capabilities when transplanted
into irradiated animal recipients. Toward this goal, we have
isolated SP cells from the AGM region at various stages of
development, and are characterizing their phenotype and testing
their hematopoietic potential in vitro. We are using both
immunohistochemical techniques, as well as in vivo imaging, to
track these cells throughout development and demonstrate theirdifferentiation from cells residing in the endothelium to blood
cells within systemic circulation. Our progress towards these
goals is reported herein. A greater understanding of the
interdependent regulation of blood and blood vessel formation
will aid in the development of therapeutic strategies to treat
human vascular and hematopoietic diseases.
doi:10.1016/j.ydbio.2007.03.468Program/Abstract # 399
A putative role for dual specificity phosphatase 4 in
endoderm development
Mirit Snir, Benjamin Feldman
Medical Genetics Branch, National Human Genome Research
Institute, National Institutes of Health, Bethesda, MD, USA
Dual specificity phosphatases (DUSPs) are a subclass of
protein tyrosine phosphatases that dephosphorylate tyrosine
residues of MAP kinases. There are ∼30 DUSP family
members, ranging in substrate specificity and spatiotemporal
expression. Previous work in our laboratory identified dusp4 as
a zebrafish gene with restricted expression in late blastula
margin cells, which give rise to the mesendoderm lineage. We
used an antisense loss-of-function strategy to investigate the
role of DUSP4 in embryonic development. We injected
embryos with an antisense MO targeting the 5′ end of the
dusp4 gene, which is predicted to reduce or “knock down”
embryonic DUSP4 protein activity. At the mid-gastrula stage
(70% epiboly) DUSP4 morphant embryos had a delayed
morphology, resembling late blastula (40% epiboly) stage
embryos. At 29 h post fertilization (hpf) (pharyngula stage),
DUSP4 morphants often lack hearts and display dramatically
flattened heads, with hypopigmented, widely spaced eyes.
Endoderm is essential for migration of cardiac precursors, while
prechordal plate mesendoderm is required for ventralizing the
overlying brain. To assess the requirements of DUSP4 for the
integrity of these germ layers during gastrulation, we performed
in situ hybridization on midgastrula stage embryos (70%
epiboly) with mesodermal and endodermal markers. Our results
showed a severe deficit in endoderm marker expression (i.e.,
sox17) in DUSP4 morphants. By contrast, mesoderm marker
expression persists. Our results therefore implicate DUSP4 as
an essential component of endoderm development.
doi:10.1016/j.ydbio.2007.03.469
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434 ABSTRACTS / Developmental Biology 306 (2007) 427–435Oct4 is a member of the family of POU transcription factors.
It has been associated with pluripotency and fate determination
in the initial cell lineages of mammals. In mice, Oct4 expression
is restricted to pluripotent cells like the inner cell mass of the
blastocyst and primordial germ cells. Inactivation of Oct4 is
lethal at the time of embryonic implantation.Whether Oct4 has a
function at later developmental stages remains to be determined.
It has been shown recently that Pou2 is an ortholog of Oct4 in
zebrafish; Pou2 was identified as the disrupted gene in spiel-
ohne-grenzen (spg) mutant zebrafish. Analysis of the spg
phenotype revealed that this gene has an early function during
endoderm formation. Here we study the effect of Oct4 over-
expression during endoderm development in mouse embryos.
We are using TgO7 transgenic embryos that express Oct4 at high
levels and in a generalized pattern. We worked with TgO7 and
wild-type embryos of 7.5, 8.5, 9.5 and 10.5 dpc, analyzing the
expression level of genes like Gata6, Gata4, Sox17 and FoxA1
related to the endoderm, by means of in situ hybridization and
semi-quantitative RT-PCR. Our results show higher levels of
Gata6 and Sox17 in TgO7 embryos compared to wild-type. In
contrast, Gata4 and FoxA1 levels were similar in both. Our
results support the hypothesis that Oct4, like Pou2 in zebrafish,
has a conserved function during endoderm formation in mouse.
doi:10.1016/j.ydbio.2007.03.470
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Neural crest (NC) cells give rise to multiple derivatives
including the peripheral nervous system, pigment cells and
elements of the craniofacial skeleton. How NC cell diversifica-
tion is regulated during development is not understood. One
approach we employ to address this issue is to identify zebrafish
mutants with defective NC development. ninja (nijOS5;nij ) is
an ENU-induced, recessive, larval lethal mutation that was
identified based on abnormal crestin expression during embry-
ogenesis. Cranial expression of crestin in nij mutants is
significantly reduced during early somitogenesis stages whereas
trunk expression is comparatively normal. Reduced crestin
expression in the head of nij mutants is evident at hindbrain
levels as well as in more anterior regions. Later in development,
NC precursors of jaw elements are present in nij mutants but are
disorganized. In particular, the branchial arches are mispat-
terned. In nij larvae, ceratobranchials do not differentiate and the
mandibular and hyoid elements are significantly reduced in size
and are malformed. Similarly, we found that while presumptive
enteric neuron precursors are present in nij mutants, they are
reduced in number and fail to undergo neuronal differentiation.
The development of other NC derivatives such as sensory
neurons and chromatophores, in contrast, is comparatively
normal. These results indicate an essential role for nij function inthe development of the NC-derived craniofacial skeleton and
enteric nervous system. nij appears to be required for both
establishing correct numbers and distributions of cranial NC
cells and for the overt differentiation of cranial cartilages and
enteric neurons.
doi:10.1016/j.ydbio.2007.03.471
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The neural crest is a transient, embryonic cell population
crucial to the development of all vertebrates. Neural crest cells
migrate, proliferate and differentiate into a wide variety of
derivatives, including peripheral neurons and glia, pigment cells
and major elements of the craniofacial skeleton. Due to the array
of essential neural crest derivatives, neural crest cells have been
widely studied as a model for elucidating developmental
processes. The transcription factors foxd3, tfap2a, sox9 and
sox10 each play distinct and overlapping roles in the
specification, migration, and survival of neural crest-derived
cells. However, relatively little is known about genetic
interactions among these transcription factors in the regulation
of neural crest development. Previous results indicated that
foxd3 and tfap2a interact genetically and that each acted early in
development of the neural crest. Utilizing zebrafish as a model
system, we analyzed the effects of simultaneous loss of foxd3
and tfap2a function. We found that foxd3-tfap2a double mutant
embryos are devoid of all major neural crest derivatives and
their precursors. Although neural crest cells are present in these
embryos, they fail to initiate the appropriate transcriptional
program. We found that SoxE gene expression is eliminated in
double mutants and overexpression of SoxE genes differentially
rescues neural crest derivatives downstream of foxd3 and
tfap2a. These data indicate that foxd3 and tfap2a are required
for the initiation of neural crest cell diversification through the
synergistic regulation of SoxE genes. Our results identify a
transcriptional network establishing neural crest cell lineages
during development.
doi:10.1016/j.ydbio.2007.03.472
Program/Abstract # 403
Regulation of the Bhh/Gli pathway in Xenopus neural crest
development
Tristan H. Aguero, Juan P. Fernandez, Guillermo Vega Lopez,
Manuel J. Aybar
Dept. Biol. Desarrollo, INSIBIO-UNT, S.M. Tucuman, Argentina
In the embryonic development the Hedgehog proteins
represent instructive cellular signals that control cell
